Fabrication of highly insulating tethered bilayer lipid membrane using yeast cell membrane fractions for measuring ion channel activity.
A tethered bilayer lipid membrane (tBLM) was fabricated on a gold electrode using 1,2-dipalmitoyl-sn-glycero-phosphothioethanol as a tethering lipid and the membrane fractions of Saccharomyces pombe yeast cells to deposit the upper leaflet. The membrane fractions were characterized using transmission electron microscopy and dynamic light scattering and found to be similar in size to small unilamellar vesicles of synthetic lipids. The dynamics of membrane-fraction deposition and rupture on the tethering-lipid layer were measured using quartz crystal microgravimetry. The electrochemical properties of the resulting tBLM were characterized using electrical impedance spectroscopy and cyclic voltammetry. The tBLM's electrical resistance was greater than 1 MOmegacm(2), suggesting a defect-free membrane. The suitability of tBLM produced using membrane fractions for measuring ion-channel activities was shown by a decrease in membrane resistance from 1.6 to 0.43 MOmegacm(2) following addition of gramicidin. The use of membrane fractions to form high-quality tBLM on gold electrodes suggests a new approach to characterize membrane proteins, in which the upper leaflet of the tBLM is deposited, and overexpressed membrane proteins are incorporated, in a single step. This approach would be especially useful for proteins whose activity is lost or altered during extraction, purification, and reconstitution, or whose activities are strongly influenced by the lipid composition of the bilayer.